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(54)Title: SURFACE TREATING METHOD FOR LIGHT-METAL CASTINGS AND VEHICLE ALUMINUM WHEEL 
SURFACE-TREATED BY THE SAME METHOD 



(57) Abstract 

This surface treating method comprises 
the steps of greatly reducing the resin 
thickness of a substrate when a light-metal 
casting, such as an aluminum wheel casting 
(26), is to be coated with a dry-plated layer, 
pressurizing molten metal filled into a mold 
cavity (14) under a predetermined high 
pressure by an injection plunger (16) in order 
to provide a metallic luster superior in design, 
casting a light-metal material by the high 
pressure casting method, as desired, that 
presses a predetermined region of the molten 
metal during the solidification of the molten 
metal by a pressing pin (22) installed on a 
mold (12), barrel-finishing the casting surface 
of the casting of light-metal material cast and 
formed by fully reducing the size and number 
of pinholes in the casting surface of the 
casting, applying a resin coating to the 
polished surface, and forming a metal or 
metallic compound layer on the resin coating 
surface by dry plating, thereby providing a 
light-metal casting, such as an aluminum 
wheel, having a lustrous design surface. 



I 



—100 



105 



tataaox 

~T~ 



-106 




&© —112 



T 



— T" — 



■TU 



IB* ~k- 



116 



I 



-140 



-150 



BICB PRESSURE CASTXftG OR HIGH PRESSURE CASTI8G 
•*- PRESSIHG FIN 



105 
106 
110 
112 
114 
116 
120 
130 
140 
150 
160 



. . MACaiNXNO 

. . barrel rnrrsRiRo 

.. DBGRKASISG 

CSROMATE TREATMKHT 
. . DRTTIHG 

. . OBDSRCOAT PRIMER COAXING ♦ SOI.VSHT TTPK COATXKG 
BAXXBG 
DRY PLATIKG 

TOPCOAT PRXKER COATIKC ♦ SOLVES! TYPE COAIIKG 
BAJCI8G 



(57)^J 



r j\y i * -r - ;u §# 
m £- ^ - 7- << > ^'-r 

55 9? L tz j§ M £ > 
JEE L ^ ^ o bFt M f c Jft 
) Ci^s =^?§£§ 

i£S!J«£^#.£ «fc o K 



(26) 
DT. £M ( 

3n }c !£ 55; ^ -y 
tS M E ® ^ W 



^ < 
+ ( 

1 2 



> t tr^- (1 4 ) 

l 6) T-BJT^oiSiEE^T-e'-Sn 
) icfSB L fcflnffi fc? > (22 

it © si aa m & # 3 t° > * 
t ji i * -r — ji/^cD^&m^ 



A E 




DM 


Vx~i3 


KZ 




RU 




AG 




DZ 


TjU \y^ y T 


LC 




SD 




AL 


r/U'<— r 


E E 




L I 


y t^>->^^-r> 


S E 




AM 




E S 




LK 


^ y ■ ^ v# 


SG 




AT 


h y r 


F I 


7^7>K 


LR 




S I 




ALT 




F R 


77V^ 


LS 




SK 


^Dt/r^-7 


AZ 




GA 




LT 


y h7=7 


S L 




BA 




GB 




LU 




SN 




B B 




GD 




L V 


9 h*7*><T 


sz 




BE 




G E 




MA 


^E- a •> =2 


TD 




B F 




GH 


X—i- 


MC 




TG 




BG 




GM 




MD 




T J 




B J 




GN 




MG 




TM 




BR 




GR 




MK 




TR 




BY 


7 ^ — -> 


GW 








TT 


h y-^y k * . ; 


C A 




HR 




ML 


^ y 


TZ 




CF 


^77 y ^ 


HU 


✓>v#y- 


MN 




UA 




CG 




I D 




MR 


^— y 


UG 




CH 


^ 


I E 


74 /U7 > K 


MW 




US 




C I 




I L 




MX 


* ^ ->= 


UZ 




CM 




I N 




MZ 




VN 




CN 


*® 


I S 




NE 


— v^ai — yw- 


YU 




CR 


=3 * * * y * 


I T 


y r 


NL 




Z A 


&T7 y *^^nS 


CU 


*-^—/< 


J P 




NO 


y — /u^i — 


ZW 




CY 




KE 




NZ 








CZ 




KG 




P L 


2tf — 7 > K 






DE 




KP 




PT 








DK 


KR 




RO 


/U 7- — T 







WO 00/43153 



PCT/JPOO/00199 



m m » 

* >r - ji 

§2+ +. t'-f- * izftm l . m&-t =7 > v + r-. y ^ ;H£&se ( <d ~? 

Okgf/cm 2 ^ £ 1 1 0 0 k g f / c m 2 (-5 0 / if'* X ti 
l l o y fl^^i^flaJE^^EPtJP L T I* tB fi£ 0 £ 

-tzmm^m (jar. ;n^iSJiiii^'Sif -eg&isiii&s! 
;u*. §6 ft© is & £ [5iB#{c . itiR. j pM&&&m&ztiz 

# « ifi O IS IrJ ch LT (i . $iSt^-iKD|^, « 
EIi:^*)feil?*ft47^ ^ * *t £ fiF C=l - -F <.tt o T £ T 



WO 00/43153 PCT/JPOO/00199 

& (fgJEHis -C lifo 0 . 0 1 /*'a°X^^~ 0. 0 5 0 

;u ) ic=fc«9£#i££ft3c<h^^<> iti:t'H-;M^(^^ ^ 

o * ^ t£ e > * - jis h u& l . c © * § tr > * - ;uti m ^ da bp £ 

iiSLtl^o Z <D «fc -9 ttmi&T Jl i * -Y - ;Mc>tf LTIIMI^ 

(b) T ;U i * - ;U©StEE^fiScf arSHS^W® L T. m 

( c ) £#i£T ;u s * J - ;b©IEI^jjictilil:i^iiI^ 

*<»Ll^ (=: Si*<*5o zcotztb. IEI /J\ £ Bf| □ 

fi|5*<g| 0 . 4$ fc /< 7 5Jf 0 ^ L ^ t> i>ff ^ >o*^-;bt-li, & 
8f L tz n + ifr Jtn 14 4> ?i £ ft $ £ tf< * £ o 

* 7t . ( b ) <D fc =fc £ £ „ ^^it^V^-zl/^f 
ii. a^5ff^'iJ(C J; 3 if^rfo T fcliJDI £ ft o rt: * -5 I Mi 

g§ < . Z ft £ ©g^trfi. > >y *«©S8J«t^J» t M < « o 

c ©,££&#-r^ < m&<D— sawtt / * 6 - 2 

9 3 9 7 4-§-^fg^#^^6 - 2 9 3 9 9 9 3-^^«©<fc^tc. 
it L f; 7 ;l/ ; ^^-/bOlEIi:?DA|^D/ - Hfil^i/g ? 

hi&I^lLT7;M * f - ;u © Hit «c J; & t° > * - ;u £ 
ffltZZtiz.*.*)^ ? a — J* J ? * rJ f£ 4' if £- ft & 2F7*>^ * 

2 



WO 00/43153 PCT/JPOO/00199 

£ *i £ o Ua, Z © *1 ti . * >f - ;i/ © V if -f ? jl B it ic ta 
-So -T =b ■£ . 'J if ? ;U 3St # id > y + Jl L * >f - ^ © U if 
^USrSStlrt:*^ 7;l/;^i^^^nA, ^. > y y ;U & ft ft ^ 3 
oi:^^<C3x * , X $ 1*1 r T ;U S * -< - ;U £ & i% 

8? ir 3 *§ t „ & ffi ^ y + L rt: ^ » © - y ;b £ J; 0 s ? n A ^ 
«iHT7;K^it;A§ 0 ZOtztb^ / v 5- tz* 4 - )V 

m&tfit ^m^-emmi- % z tt<-c ^zt, -r>zf. y h < 

>f > zf v h CD m & > — -y y ;U ^ * n A * (i *j| t£ |*J lz iR £ o T I > S ) 

t—ifeizi&ffiirzz£tt£Zo zotztb, — b# ^ a © >j >r ^ ,u 
£i±oas^t>s (c) (DTj-fefrmmz s ft <* n t 

US* (c) VZmtzl&i- Z&tia&ffit IT £-f. 1f&¥6 - 
7 3 9 3 7 ^&m&&lf Z Z. £ib<T' £ Z © & ft? T 5 (i „ & © g ^ 

(1) ^«^^®^->3-v hy7XhU:i. ^Mfct^i$^^ L 

( 2 ) t&#«£3£©±Kiti|!gjB ilT^'J707> V- n - h £ fl- 
ft So 

( 3 ) T > - n - h _h iz ? a A £ X ✓ y 9 U >/t5 0 

( 4 ) X /n° y ^ U > jgt © ± (C , $ £> fC ? ij T © h y ? O - h & 

Z © =t -3 teJj&Tl*. ±12© (a) . (b) ©#&©*<§£ ic g 
tztbiZte^ is 3 -y h^7X h^PX®©Sffi*§$^r?'i6^^^ 

^-e¥?tlk; L ti ittiiiti btt^ e •> a >y h x h Jnx^Sg-r i > 

3 



WO 00/43153 PCT/JP00/00199 

'P ti < t tfc 1 0 n m if X © Da dl *< . 3fl M a® K ffi* $ ft & * C 
(Dtzbb^ m& 1 0 0 # m ± © fft ^ ^ £ ft f J *i (i\ DA © ¥ 

£ < Qfl£]©tec> =fc o \z-f % fz&K l 5 0 a< raJi(±©If ^^f 
£ ti £ 0 

6 - 2 2 7 2 0 lf^fSCi^^ n^^S^S^^ 

±12 © # Hi ¥ 6 - 2 2 7 2 0 1 ^^IRO^ST* t , 
e>*-^*|^i:Sl;5:ilirl<i:i> 0 Z (Dtzib^ T flfe ^ ^ © 
il<t(J-igB|l:7/K 5 0 °C & tc # jg s f@ ff -c tf 

> * - ;u i*i {c i3 1 t> n tz a x aqg l tz <o mm & &m L rt: (3 

* fc. 9 - 2 9 0 2 1 3 ^§-£16 izffl^Z fttz&ffi-Zte, & 

j © i*u H H^i^t^o ^ © r x /n° y ? y > ^ 

1j £ t . £ £ ic ^ © ± jc. ?'J7© r h v 7 =i - h j &ML 

Tl^o d©#H§¥9 - 2 9 0 2 1 3-S§-£$S©H5£#iJ-ete> r # 5 
-^-Xn-h cD/l^Ji. l 0 ~ 3 0 (J. m . ^ © ± (c 6 0 ~ 1 5 

©TJtfcJl ©J¥* (i 7 0 ~~ 1 8 0 ^ m X* S o 



WO 00/43153 PCT/JPOO/00199 

• •> 3 -y i> y =7 x h uax ~c £ -t ^ m a w * & m m t x v ^ u > ^ 

• t&#MgA<jgu*rt: # 3 X Mfi6 £ * o 

« £\ JWf# L fl (i iSS ^ S!J^ <£■ ft -5 d t fi< X £ AC < -5 o :ti 

/ v *<dtm-c&z mmm &mz>fr< > zti&m < # * « £ 
n ^£ < <s -e & & o 

i^©n^ i^^ic if ji<d mm •? <s z t temMx-& 
juzm c s £ [5iB#(ciSM^j©fijgi^ ti^n-r * fca&tc itRw^ff 

#P*§¥ 9 - 2 9 0 2 1 3 ^^MRffEttO^S: 36 fc . •> 3 

•y b 7^ X h flDlMSSrfT o o L o T. SEE SHHc fc ft S £§i£ 
t> . D> 7>'<>y ?m<DTt&M(Dmfr it, 1 0 0 v m£X 

±> *§^id J; -o T ti, 1 5 0 u m£X±l)<<&m t U o T ^fz 0 Z.<Dtz 



WO 00/43153 PCT/JPOO/00199 

#>. SEi£© J; r> ic. -y \£ > ft © fg T £ 0 ig L*f|-f> Sfr^gJS 
IS © ^ 

±j&(d «t 9 & * s a? tc *> # & f^e^kie^ *^b«o^/c s a 

{:^^Tl#/:giIitll!lD D n (:>ff Lt^S> -y + £ n - > ^ L 
1 0 a m£l± 4 0 // mJilTi . &5fc©JP^ J: <0 M < U, L 

ll^ol^'^gWti, m it B# fc f££ # 5 if > * - ;u £ * *i »:: 4> 

ny - h&i^it3i<£< , m^mmnm-cmmm® e > * - ;u 

TlIMl^ft^ nf:7;b; H^SS^p. # ^ T ;U ~ * >f - ;u £ #t 

6 



WO 00/43153 PCT/JPOO/00199 

> a v h y" 5 x h inx*cftx. , »i, u ;u$f 0 @ # JS §1 #j 

x f£50 * ^©T*ff2©H — (Dffimm*£%:Mi- «fc ? fC LTI^So C © 
'< Is Jimm t ti. * 7 4 T bvZ\*tiZ>1&ik®£WmMb OS^ft* 

^^^^ - - > ^ig^afflts - 1 1 pTfti-e* So '<7iiii?u 

© ffl @ £ij Ji 70^^icti^ij'epst s t> L < it7kW 

<D m # \z m & L T y< 7 {c oft £ ft If & J; {c 3 0 * x & ft * - - 

> ^'{cjt$^ l tw0® ^Mffi^-e § . mm 



WO 00/43 1 53 PCT/JPOO/00 1 99 

iciliii^Iti, m ^ ® © — gf5 a< zf ^ £ /ha © A £ 

£ f- n & o -©ignji, tc^ < ^^-r & e > * - ;uft© # 

SnTl>fci/ 3 7 KCblf, •> 3 -y h n i)< M EE -e $ ^ -r 

^ < © tr > * - ;n± m £ n x ±is © jib n © eg a «* ib c 9 jt 

*^^o L^L. ^'U/Pil-ei^ (3 £: © t° > ^ — ;b (i j^g tl 

;b*>. 4- © a6 fc N + \z\ AtlTK£3l £ L 

ISI^li^i^OtiSo # f£ Bf§ © j; -j ic ^tflg^^^^< L 
£&j&<±a<« ©teB#raa*&j&>s<> 

S m tc 4m »r -e ^ -s o 

±ie©^®M?i^g < -e § 5 Rrt6te^*> z> z t ttz 0 * z v 

, BJEkE© cfc o K ft & L tzmVQlc % ±!2©^®&!Ji£|£ 

v > ^ + ©jE^*<y- h *N ^ito^fln,® £ Tf^c^jcfejf -fr-r, t° > 

zR®£*f £ ft tt*> o fc 0 

8 



WO 00/43153 PCT/JP00/00199 

#j t*i»j|fx h^HifeLfcc fluff #a<*&i&.S©SI£^ 

$ i *<BFr^©M£lT <t * 9 . ffrfBSffjeffi© l 0 0 

cm 2 ft- ^ T ± 12 b° > * - ;U © £fc t* 1 ~ 1 5I©lEfflf*l(:f <9> 
ffjfS**Pg©;*; £ 2 mm£lT~?&Z C L lv «fc <9 0 

* L < ii s Mie5T0MO 1 0 0 cm 2 fcft^T±IS b° > * - )l(D& 

*<2mm£lT"C**5x ^oSS^Pi^l. 0 m m ~ 2 . Omm© 
b° > * - ;u* liJfciiflft**, 

ilfi^<Rma xtf6. 3 ti m T * 3 0 

9 



WO 00/43 1 53 PCT/JP00/00 1 99 

igH^/j:^- o^fl^^^H^ h-y"^3-h«i LT^it^o 

0 £ L < ii , ± fen itx fl (i . iS+t t" 7 1 - — tc 5t tg L _h 3 B 

Mcit&g l /cJoje t° > tc j; 0 & & a © an @ is s -e . *<oi&m<D*>( 

-^«-^^$A<iaiT 1. Omm^T\ tfc"?®** 1 0 0 cm 2 ^ *5 
1 0 i^Ti4'§ J; 9 l:^E§jlS(c J; o ; * - /l^Hit 

U iili^iSffi^^Rma xt^ 1. 6//m^T<btt£efc-5 
tc '< U ;l/5ffi £I£ . u yHSIi:f l 0 # m J^±. 4 
0 /i m£lT©8fJI§2fc^Jl£T > ^ - =3 - h i Lttt^ &&JI§£^ 

i£ y y + m © ± ig BJ? ft h -y ^ 3 - h jg £ ^ $ L T .» E ® l# fz ffi 
)V I * 4 - )l jc mm & 5fe -t J; -5 ic L ^ © X > 7iH * >f - ;b ^® 

(i. t>-r frummmtem. z t ©©. ss®t£iai*fig£-cffl#rg<5 
■a* im o //mciT©Ji*T7;K*^- jvmm zmm JC -e § £ o 

i o 



WO 00/43153 



PCT/JPOO/00199 



mmf^mnmt ^m^-t & y n - ^ * - k 

m 3 it. m2 izm&mig'gkmvmmm t l rms. t° y^mmm^ 
m <D ffifc £ n&7F t & mm m . 

H 6 A 12 > I 5 C/TL/iTil'; ^ -f — ;U © A §15 © ^ W £ 

m 6 a t mm<Dti:±mmm. 

mi a, mmt&mts ntz^^mm^}^n<Dm^ ? tf > ^itt^^^x 
h -r & r- x h ^ g © us « $ ^ ^ l tz h§ ^ &4 n m . 

ms it, '&%<DcpFEt tz itfeizmmm-cmm z ntzr ^ i *<< - 
jimmfoizft%<DmwfamjjmT:-mffifcmWiizmm£ntzMrviz 

t&m £ n tz r ji i * -r - )i iz m l t mm $ n tz m -y t° > rtt^ r- 

7Xiz, ^Xj^^©lIM^:^#^LTI^^-r 



i i 



WO 00/43 1 53 PCT/JPOO/00 199 

- JKDmjgftnfrn Z ( X t- y 7 1 0 0 ) o CtliiS2tC^LT^ 
£ JE j£ ^ g 1 0*ffll\ & 3! 1 + 1 4 J- U fcij 7 5 

> v 1 6 £3 IT T 7 7b $ © & & £ L . ^ © I* tfc 7 ^ > v 
+ 1 6 © mi ^® ^ £ 4=- + b' -f- -y 1 4 1*1 © j$ M #f 5 0 ^ /■? x ii Jl 
~~ 1 1 0 J ii^Tsfi Jls(DMl£t)~ClmEEi- <£> o C 3 T\ ft Ll^ 

mmmmt ltu, #m i 2 ©y- h 1 8 jc*t isj ltjpjE t° > 2 0 

^iiTl»So Ua S. t° > 2 0 Ji & EE •> U > ^ 2 2 © ffl -c . il + 
+ t* -f- 4 1 4 id 3c 1R L 7$ m fi< m t±J 7" 7 > v : + 1 6 t? fln t" 3 d i 
£#-t+T. ^ I£ iiS © ^ g| i§ fl f :: C> T . *©jgj£©y- H 8 i 
*f(SjL/^fiP(a^:JpflE^-SJ;-5ic^oTl^5o C titc J; ^ x &t fcfj 7 5 
>v + 1 6 ©JEXJ^y- h 1 8^£«l*#flJL©£-e^#lcfc»*-.5 
Cifc/i:^ 0 L/c*<oT. §lit^©£#M.S® tw b° > * - Jlfi<m Z C 

o faff b° > 2 0 ©fpifr(i. #JH*.IZH;5"# 2 A \Z X -oXm.M<D 9 ^ I 

£t£ < % ±sB©^ffiTT§#itLTM£iE§#i£ J £'£flE£#i£©*<§#iJC 
It 15 L T5T55>(C»m®r© b° - tH5©t\ #P 

JEb°>2 0 ta LOJSJE^ia^M (E13#J&) L tz 7 ;U = #3? 

3?*?tb$tLfc7/us *>r - JiomiMftit, mt&mjim (xt- 7 1 

0 5) ic cfc o T§rMoiMl?r§ttT^ t>^PS*'T-;l/i L T © \f 

1 2 



WO 00/43153 PCT/JP00/00199 

fe&tRizj&tT v i*<D&mim-£mt)<i&z nz ( x f ^ ■/ 1 o 6 ) ., 
c <d x o \z l t m u fin x x ft £• ii ti r ji i * -r - ;u <d m it ft U > <?'J 

*. . EI 4 fC # j& § 4§- 2 6 T ^ £ ft T £ «9 . IhJ H 4 (C ^ "T ct O iZ . 
^ ©^m®^^' V JVWm-f Z> (X^ryZfl 1 0) o 

z ©✓< u Jim Jgxffe (i . r ji i * -r - Jim&fa 2 6 fi. ji 

IfSl 2 8 tC^# £ ft. £ "f\ h !) € D D y O 3 — > J fc (i 3 ^1/ 

? ct mmM^m^ ifcyf^ 73 0 £/< u ^tt 3 2 t=s At s * 

ft 2 6 3 2rtcD±f2yT-'^T^{cJfAt-^o C ©ft!l§ 

r-^e-^M 1 iei <e t s <t x x ? 3 4 ^/hLT^en-e^-rniSE 

il Wj fi<B it £ ft . J rr 4 T 3 0 1*1 Tr T ;U i * -f - ;U £| it ft 2 6 j&< 0 
$e L T . C © ^ -r T 3 0 i>< T 71/ i * -f - §1 it ft 2 6 CD ^ jg fij 
SSL. |s]£#itft2 6 ©Hfl&®£»lffltta®#£J!&lc0FJg-r S ©Tr& 
£o ✓ < U ;l/5ffJgXfIJc & t,>T. T ;U ~ * - /Uilitft 2 

6£'<u;HS3 2 rt©WS»J4>»-l8IT, {iSz^i6-r 3 «^»c ^ - ^ 

is Jiswmnm&i&tiT ji i - jum&w 2 6 b, u jimm 

m.M 2 8 U >Mi 3 2^ 0 til $ ft, 7k ift ^? © i§ J: © ff> #J ic 
<k 3 AftflgIfI£igTft8K JftJJ££ft (x-r-y^l 1 2) „ Mtc, ft 

ft £ (XT- v Zf 1 1 4) o 

? n ^ - b mmmT'&<DT * - Jim&w 2 6 ^^xfi 

££lT3£*g£ft (xf'^i 1 6) „ f oi(;^j^i!(sf[c«t ^Ti 
2 0) o c©T>y-n-h igig-eii^ $f*L<{i^ > 7-i'-7- 

t mm&mm t iz £ ^m^m^m^fft^tL, zf ^ ^ -? - 

1 3 



WO 00/43153 PCT/JPOO/00199 

&tz. i&tn%:&&izte&\z-i$. y jc x -f ji ih m n + * 5 s > ^ m 

T. u ;UWJ^<£©§IM® Ji^^^M^S^^^ l . ^©&. 1 6 

0 °C ~ 1 8 0 °C . 2 0 m i n ^ & © & £ ft ij c *> *l * ( 

x y 7 1 3 0 ) o c e>wii%m&m(Dm&it. 1 0 um!u±. 40 

m^mmz & & t > r- - h m^.£i&z_tz'&^ %<dt y y- 3 
- hm*&m(D±ffiiz&$:s 7 + ^i^jfe^n-s ( x ^ -y 7 1 4 0) 

o ftUS ^ y + id it . X /* -y ^ u > ^ & N s*its, >r * > 7 u - 

m © x -j ummm^t-zr h . m<Dfcf&&(D&i^ x -y ? > ^?*a<* 

& fij m £ tl & o ij >^|Ri LTlix 0 . Um-1. 0 

H mm^-CD T Jll — ry A^if^i^ Z © X y ^ U > 

?m(D±lZ h-yy^-hl^gft^A (X^ y 7 1 5 0) . ^ © 

$ (i. 2 5 > um~3 0;u mfljgicil^ £ tl 3 0 ta is . h 
•y 7n - ? iJ7-^ffll>Tl5(nJ:9i:t^I<!: & Rjtl 

±ISOJ;9i:Lt^(^: h - Moif4(i, l 0 0 °C ~ 1 

6 0 "CTBSfffl 2 0 m i n©^#T-^tttfa<fr*5tt* ( X "T" >y 7 1 
6 0 ) o 

*^ t> * E « n ^ JR 5fe iR W t" 5 * B«t Si T ;P = ^ >f 71/ fig 
Tibnfcr/l/; *>r-;l/2 6 a £ 3* L rt: »r® EI *e * 9 * * >f if 5 

1 4 



WO 00/43153 PCT/JPOO/00199 

o wmmz nz - ju y u 4 o „ ms&^om&t: ^m^-t & 

^ 77Lf L /: * ^ - ;L-m 7' 4 2 ^1 ^ T o £ . 7/1/;* 
- ;U 2 6 a ©WfSJfcjtfU # ic N * >f - ;I,/n 7 4 2 oWrffi}^^(i x 

£ , El 6 A (2 , |H)T;b^*-r-;b2 6 a o A B & L Miff; 

Lfct0-e*<9, ^-©*-r-;U/N-7'4 2©;iiE®©S®M£Hij££- 
j£^i^L/:fc©t*5. 3 ft £ , El 6 B it . HI 6 A t CD it $3 © rt: 46 
l-^Lfc8£*affi&cj;5 fgff^if/i (!§i$Ii; 0 . 0 5 0 / tf '< 
X fj Jl 0 . 5 k g / c m 2 ) OfgjE^/^Jnff L t>»3Uc3* 
AL/c^O) *e §# it L [hJ *i <D 7 ;b ~ *4 - Jimi&{£lz'i£%<DmW 

EI 6 A £ EI 6 Bi {c^-r^ffiftLS«it©*fJt^ £ =fc -5 d 

> AlC^t^^B^icfc^TI^ T^$*-r-yb©^it^2 6 a 

**iSiflE»iSfe-C s »^L3tfca6tc: % 5c * if )Ul ® fc b° > * - 

L tz & „ £ # ft ^ SI S © J|l 3 j&H > ^ £ ic ^ £ J? ^ -tf j£ 
«:ft4;i4<, # ic . X /n° -y ^ y > {c J; £ IE 5£ y -y * JB i 
L Tlx ft t.n^:^JSfeJ»[0 3fefftt«-S&^ Lf:Sf/i«EI^i5: 
i RTfil i T ^ * o H6 AOi^^Jfl^ h-y^n-M^Jf 

fl&3\ 16 B (c^-r^^g^f © h ©TffcU f&ff »x&fe-CJfcfi£ £ ft 
/cT/b = ^fcf ©Hitftic&tf 5 0|fl(l®(c t° > * - ;H^gg©/ c *6 fc. 

1 5 



WO 00/43153 PCT/JPOO/00199 

•> 3 y hy?^ h^i^iL, © _t {c -> 3 . y h y -5 x h k j: & m 

I L . MJc. tt 'J x x t- Jl + ^5; 

& 3 SIS®© SKfffffi^ X hi Ltil*J;i)ffll'bntl^if 
■y t° > t£ tfe t- X h £ ^ Jfe i~ Z> tz 16 © -r- X + & $ © ft * ■& fjk L *: 
fc©7*4o lollliTfc^-rctoic. tfc X h 8P 6 0*<IIO^^ 
»J - > 7 0©±^-^/cax^'j->ffi(ciES^n> c © x h 
*t 6 0 ©SfX hffi6 0A{c^LTiS^O^fn]^^^^-^-rx'©5 

jc^^n^a*©^^©;*;^ tmwttfr £:*E®©,ss?ffFfl5 

a 7 tc C ^ T x £c EP S ^ £ 5 © i?>T ^ * n - h 6 4 F*3 Kl & A £ 
*U 3cEP R ^ £9r^JE;fr©£Sl8IE£-a*A L . 6 6^t>^EPT 

© r t < « £±J ft t> ft 2> o :oif 7h°>^'{lifxMi> * EI # 
*4K»S*S (ASTMD3 17 0) Cl^'l^cfX F JSt*^ 

i^^xh®6 0A jc^jsg $ n/= ^-r-K^^-itmm^nx^^—m^ 

. ftS ft ft ^Mffl T ;u = * - jv iz & ft =f- y t° > ^ft 
©t^X h^#<b LTIi, t LTJEs 6 ^ (i4. 8 mm- 8 

. Omm) £ ftTfc *9 N ^Xh^fflitelsJSii&^^l 0 0?' 

■5 A, ^Ait^^r 5 0 g / s e c, £t fcb JEE # £ 4 . 1 kg/cm 2 

1 6 



WO 00/43153 PCT/JPOO/00199 

( #J 0 . 4 0 2 t ii 7^f] )l) , 7-Xhffi£-e©B§8l£3 5 cmtc 

7 (Ditmmm&ii Ltzr x bmmcDixmmr s^ *ni&mm (<*) 

(^IKtfttftEBm) SIM- «fc £ fRO'SBtlfclS : J A 4 0 0) 

m 8 «t EI 9 (i , d © J: -9 jfft ^ y t 5 >^tHfX h £ ft * ft 
*mwi=. J: £ ESflESfritfefc «fc Sflg4!ig&T-S!ft; $ titz 

(i . f 7b a >^OPl^^^ x ^ o =f- - y t' > ^ m Wi h & $k ic at o 

:tliatJtLH9 K ^ -t * fj§ Bfl (c & & f X hif|T'*«7^; 

*>r - ^ © *§ f c te. f 7t°> ^©#S£lfc^**Ifc{gM LTfc *j , 

^ o -y t* > ^ © □ m /Jn $ ^ c <t a<g is t g z> o o £ k> . * >c - 

& Z t t>< ft & <D $b Z> * 

Si -5 <h . 1 (i x *fgH^icfi£ -d Tiff i&jg 

+ to £E t? > j: & flp je {c j: ^ x ft*£ L m M ffl 7 Jl i * >f - ;U 
. JSJEflEili&o^-efi&itLrti^MfflTyi/S *^-;u©zio©-t>->^ 

- ;U ic % mncfcy^Xr y^l 1 0 ^ L / < b ;b 0f 0 (c «fc £ $f 
iftl^^nm*^ -^illiclf^^?: 4 0-6 0 v m, 
1 4 0 ~ 1 6 0 m . 2 8 0 — 3 0 0 n mO£l0Oi^|;^^ L 

T^jfiL/=i^tciiaa®©sp&B i~b 3 am 5 izTjk-tr ji i * ^ 

-Jl 2 6 AtD^^B 1 ~ B 3 ?7f;Ltz*-( - Jlffi&izm^i- ZmW 
Wfit) <c *j ^ T 1 0 0 cm 2 MS 9 g L tf > * - «g £ 

1 7 



WO 00/431 53 PCT/JP00/001 99 

^ 1 ^ £ . § «5 (i B 1 . B 2 x B3fc^o^Ts $iagi:S^( II 
ffHi£& (Sff^it + fluff b° >X(iSiJEi|jt) L Til it £ ft 

/- - >y^7;K^^ -^-eiiSe^SW (Dt&EEm&fermm 

& titi-v- >-/ jit ju $ *j - j\, & o & ^ mm m iz & a- z> t° > * - ji 

~ 2 . o i^^/j:ps«-e^:tg{cjB»*<{£« Lii^; £j&**>a>* 

ffit°>icj;3x?-r XJ£%ttJ]u LT»m I ^ « ^ tc: ti . SgfStc * >r 
— ^8Bfi:©*§&l;:|HI^£:< 1 0 0 cm 2 mtz VM* 1 5 mPJLToB. 
& £ > * — fo&W M. ti 2> tz VC $> 0 * fr^> n fetD-fr £ t£ > * — 

<o$££.m bnmo^g t£ t° > * - ;ngfc ^ /^/j: ^ r ;u = SI*t©iB5JEil 
it^lcgllCXfy n 0 5^t>l 6 0{C7r:-rxfI(cJ;^^®MS 
^r*fe-T C i IC j; ^ HI 9 (C^-T =k r> W -y t° > ^ t£ *g ?&< ffi # T H 

5? * - jimmm & m %> c £ a< rt #6 1 u ~> tz t> <d x & & 0 

z> t° > * - ;u ^ < N ^ o p i o ^ §4' e > * - ^ t ^ : 

£ a< *> a> s o z<Dtz&, &j£mm& % m tz t ju ~ * j - ji x & -> 

3 <y hy^xht'COt^^ - t o^^^l^ft i ^ T > 

=» - b Off $ Sri* SB & tbTfiiM / -y *S £ X -y ^ f <5 7 > ^ 

- 3 - b Jl £ U ^ U > ^ L ft t* & I* 0 ZCDtztb^ h >y y 3 

- b® £ L T&g«3r&JI5 ^ -y +If o±i:f^/; £ § . EI 8 fc U 
^© r £ < x SESoit?- -y t° > r&.i&<D&4t&fbtiftti: <UZ<D 

tefc, t ;u $ * j - jKDmffit&w z ft tzmmmomi&VEijtnffi/i: 

1 8 



WO 00/43153 



PCT/JPOO/00199 



Httt, Kits Ltzm? v t° > ^tt#B©^C X h . 

{c j; & t- x h {c s -r & c t a)< m is $ n /c 0 



1 9 



WO 00/43153 



PCT/JPOO/00199 



1 Wt&Wiiz # 5 t° > * - ;i, tfc 



mm 


& 




40—60 #m 


140—160 urn 


200—300 urn 


mm 
+ 


Bl 


0 0. 5Ji(T :5© 


0 0. 5 £IT :3f! 


0 0.5 filT :2M 
0 0. 5—1. 0 :1|@ 


B2 


0 0. 5£XT Am 
00. 5—1. 0 :4m 


0 0. 5 KIT :SM 
0 0. 5—1. 0 : IM 


0 0. 5J^T :5m 


B3 


0 0. 5£IT :9il 
0 0. 5—1. 0 :2li 


0 0. 5£XT :6M 
<t> 0. 5—1. 0 :3j@ 


0 0. 5J^T :3flf 
0 0. 5—1. 0 :2m 


JE 

m 
m 


Bl 


0 0. 5£XT :4© 


0 0. 5J^T :2m 
00. 5—1. 0 :2m 


0 0. 5J^T :21@ 


B2 


0 0. 5£tT : 7M 
0 0. 5—1. 0 :6m 


0 0. 5£(T :5@ 
0 0. 5-1. 0 :5f@ 


0 0. 5PJLT :3M 
0 0.5—1.0 :3<@ 


B3 


0 0. 5£(T 
0 0. 5—1. 0 
0 1. 0—2. 0 
0 2. 0£X± 


:5M 
:2m 

:im 
-.im 


0 0. 5kXT :8m 
0 0. 5—1. 0 :6m 


0 0. 5£XT :4m 
0 1. 0—2. 0 :im 


<£ ■ 


Bl 


00. 5 — 1. 0 :2m 
0 1. 0—2. 0 : im 
0 2. 0£l_t :3M 


9> U. DJ£4 p .010 

0 0. 5—1. 0 :2m 
0 2. OJiLL :2m 


0 0. 5£(T :2m 
00. 5—1. 0 :6<I 
0 1. 0—2. 0 :im 


JE 
§# 


B2 


0 0. 5£(T 
0 0. 5—1. 0 
0 1. 0—2. 0 . 
0 2. 0J£J± : 


5m 

2© 

sm 


0 0. 5VXT :3m 
0 0. 5—1. 0:12© 
0 2. OiilJz :1© 


0 0. 5 JgJT 
01.0 —2.0 
0 2. 0 £l± 


: 6m 

: im 

: 2m 


it 


B3 


0 0. 5&IT : 
0 0. 5—1. 0 : 
01.0—2.0 : 
0 2. 0J^± : 


9m 

2M 

im 
Am 


0 0. 5£(T :5© 
0 0. 5—1. 0: 6© 
0 2. 0£Lt :3© 


0 0. 5£(T 
0 0. 5—1. 0 
0 1. 0—2. 0 : 
0 2. 0£l± : 


4m 
im 
m 
5m 



2 0 



WO 00/43153 PCT/JP00/00199 

PJL ± © IB m frb m z> ri> =fc o lz . * f£ tc =fc ft if N 7 ;i/ i * -f - 

«f Sa & ^ £ jfe *■ m > ;< i; ^mm&T ji i - ^©sscitfc 

£7)Tr> Z.n*-etit&i*^^«^l 0 0 m£l±. l^iCi^t 1 5 

o u mKi^gT* r>tz<o&^ mm^(Dmmm^m^ i o m£i± 

. 4 0^m£lTO»$iSffl-ef^»-tt-Li6S/f*t-Z?. ^ B li 55 5} ic ¥ 



2 1 



WO 00/43153 



PCT/JPOO/00199 



II $ © IE 1 

0 ^ ii JlMommK&tt^ L T mMM iz & if Z e > * - 

3. HulSWJgffiOl 0 0 cm 2 i:#^TM!et°>^- ;i,©i^tt l 

— 1 5 iCfElfiCf hIj S5« ^ P S O ^ $ 2 . 0 mm KIT 

So 

4. flu 12 5ff Jg E © 1 0 0 cm 2 ft T ftf 12 t° > * - ;U © gfc l 

— 1 0<H®iSffll*JI;:WtK Fiul2#* P S ©*§£#< 2 . Omm£(T 
T~£>tU ^oil^pl^- l. 0 m m ~ 2 . 0 mm©b 0, /*-;Ui 
li^JiOiTiKi &<&'&£ -t «»*^ 3 ictetJcCDg^M^ 

ma XT' 6. 3 wmlr^SCi £ 3 It^il 1 ~ 4 T&<D^-? 

2 2 



WO 00/43153 



PCT/JPOO/00199 



8. iiuiEU— fc«k tf^ — ©#Jg£^*©&* li. 7 ^ - =g 

9. miEM^— ©hm^^s (by-f^-bm) commit. 

2 0 /imJ^±, 5 0 m m£lTX & Zm&mi ic f£ i£ © $S jS §# #J © 
l 0. Fiu IS 5ff Sulfite-^ u 4 If l {cietgo^ 

i2. Huie^^ixfi{i> + tr-r * - {r^ta l ti mtz&£tm 

#4 © ?§ jft tc % EE t* > J: *3 m i& M © M BE T Tr © & S i§ II tc M fc 
. ^PEE^^t^ jg $ © BfT ^SP(Sitcf^#-rsttiEX II ^a^LTi'S ft 
&m l ^fe«©g^JB^^©^®M®^r^o 

1 3 . m !5@ £ JS U U © §1^ ti T ;u = - * A * -r - ;u * £ It * 

ii i {cfet!c©@^s^^©^®^Ji^-/*o 

OmmJ^T. ^ o . M i& ® 1 0 0 cm 2 % <0 1 5 



WO 00/43153 PCT/JPOO/00199 

mm mm U 7H3fg LTfifi$^Rmaxt-l. 6 mJilT© 
Sfll^ff^l L » tt?ffSM(c/p^*< 1 0 m EJ±. 4 0 //mJ^T® 

1 5 . IE T ;b ^ m (i x T ;u ~ — ^ a -e & Z> ft 3< il l 4 ic 12 m 

(Djftm^^.Mmr ji = -j\, 0 

3t fftt m ffl T ;b = * - ;u 0 



2 4 



WO 00/43153 



PCT/JP00/00199 



Fig.l 

-100 



-105 



-106 



-110 



•112 







—114 




V 























120 



+ 



-150 



-160 



■130 



140 



V 9 




2 A 



us** 



WO 00/43153 



PCT/JP00/00199 



Fig. 4 



L. 






1 


1 


1 






3 A 



WO 00/43153 



PCT/JPOO/00199 



Fig.5 



50 




4 /9 



WO 00/43153 



PCT/JP00/00199 



F i g.6A 



hyjTO-h (25~30jum) 




3P>5>'-D- h (10~40^m) 



F i g.6B 



p o u ^ u => y&mmmm 




5 /9 



I? 



WO 00/43153 



PCT/JP00/00199 




WO 00/43153 



PCT/JP00/00199 




THIS PA® E 



WO 00/43153 



PCT/JP00/00199 



Fig.9 




8 /9 



©•fit' 



WO 00/43153 



PCT/JP00/00199 



i o ■•■mj^m^^m 
1 2 ••• #m 

1 4 £' t 1 - 'f 

1 6 7^ > f J * 

1 8 ••• Y- h 

2 0 •••5U0JE tf > 

2 2 •••Soff •> U > ^ 

2 4 - wmiLm?5# 

2 6 ••• t ;u i * -r - )im&\* 

2 6 a ••• 7 ;K * ^ - ;l/ 

2 8 — u Jistftm^m 

3 0 ••• ^ t 4 7 

3 2 —'< V ;l/flf 

4 0-*^-iMJA 

4 2 ••• * -Y — /b/N 7' 

5 0 - 9 << -V 

6 0 -fer- X h 

6 OA-SfXhi 
6 4 — n — h 

6 6 -PftftfW 

7 0 ••• X ? 'J - > 
Ml, M2-t-^ 



9/9 



THIS PAGE BLANK (uspto) 



W W, 13 



® 



3 



PCT 



(8c8#u 8a&r*UliJ£4«h 41&) 
[PCT 18^, PCT&IU43, 44) 



0#^|S-§- G992-PCT 


^1ft«>#ttSKov*Ttt:, BBB»aE«ft©aS«-iB»«SC(PCT/I SA/2 20) 

&t5TE5«r<W»-f art. 


mmmm^ 

PCT/J P 0 0/0 0 1 9 9 


18. 0 1. 00 







BIRM3lEillB8^f^JttU^r.^l9K!IPIM«»£M^^JIB4lA (PCT 1 83:) <DM^^mmA\tmm-?>c 



3 i?-cfc5 0 



1 . B^SfiSSwSfS 



3. □ mm<o^— i*as^"*nLTv^5 ($na#jgi) „ . 



4. ^OiS^»4 



5. gjftte 



Is m®A* 5 stBbytt>os:^i-5o 

□ sBm«ncs%$*LTi#^5J:5K:» mmnmm^Mfk <pcT#uuj38.2(b)) (dm^xv 



6. &fomt kt>\zAmzth2>mtt. 

m 1 H (x] aUHAi«*b*:4:*s9-C*>5. 



□ ttiKAttia*r**fca»ofc. 



«SPCT/ISA/2 10 (II^) (1 9 9 8^7^) 



H^WSS-f- PCT/JPOC 



a. &w<Dm-rzftm<D&m m&Motftm ( i p o ) 

Int. CI. 7 B22D29/00 C23C14/16 C23C14/20 B60B 



PaEfc*¥ofc*/hR5m (BURtiffftMS (I PC) ) 

Int. CI. 7 B22D29/00 C23C14/16 C2 3C14/2 0 B60B 



B#HHffl£rf&&$ft 1 9 2 6-1 9 9 6f 

B#l»&R?ll/8£r^kf& 1 9 7 1-2000f 

B#IS^I^B£rl&&$8 1 9 94-2000^ 

B*i^|f^S^S 1 9 9 6-2000f 



py'zf})—* 



PA 

A 



J P, 11-170801, A (tSjc^fta.— =E— /V K) 2 9. 6 
1999 (29. 06. 99), (77t5^l) 

US, 5 7 2 2 1 6 5, A (Topy Kogyo Kabusi 
ki Kaisha) 3. 3 . 1 9 9 8 (0 3. 0 3. 9 8), 
& J P, 9-12289 3, A 



JP, 7-27579 4, & Mr 2 4 

1-9 9 5 (2 4. 1 0. 9 5) , 



1 0J3. 



t tarn 1 z-m-tz ©x-ii^c < , 
rxj ftizmMco&zxifcX'hox. a 

£<?xm&m'>ti:\,^k^z-btLZ 
r&j m-s^f Y7t % v-xm 



13. 0 3. 0 0 



m%kffl&mffl<D£%Fx.vhx9c 

B#H4$ff/r ( I S A/J P) 
fS-d#-5§- 100-8915 



fi;fg*-S§- 03-358 1-1 101 



i^PCT/ISA/2 10 {^2^—i>) (1 9 9 8^7^) 



PCT/J P 0 0/0 0 1 9 9 



C 



US, 5427171, A (Hayes Wh eels I n t e 
rnational, Inc.) 27. 6fi. 1995 (27. 0 
6. 9 5), &WO, 9 5 1 5 2 6 8, A&AU, 9 5 1 0 9 5 
8, A&MX, 940930 2, A 

JP, 3-133560, A ( V B ? %mm£&&*±) 6. 68. 
1991 (06. 06. 91), (77^-^1) 



1-16 



1-16 



^pct/i sa/2 10 (m2s<— (1998^7^) 



P7tf ENT COOPERATION TREA^ 



WO 00/43153 
PCT/J P00/001 99 



From the INTERNATIONAL BUREAU 



PCT 

NOTICE INFORMING THE APPLICANT OF THE 
COMMUNICATION OF THE INTERNATIONAL 
APPLICATION TO THE DESIGNATED OFFICES 

(PCT Rule 47.1(c), first sentence) 



Date of mailing (day/month/year) 
27 July 2000 (27.07.00) 



To: 



ISHIDA, Takashi 

A. Aoki, Ishida & Associates 

Toranomon 37 Mori Bldg. 

5-1, Toranomon 3-chome 

Minato-ku, Tokyo 105-8423 

JAPON 



78 




Applicant's or agent's file reference 
G992-PCT 


IMPORTANT NOTICE 


International application No. 
PCT/JP00/00199 


International filing date (day/month/year) 

18 January 2000(18.01.00) 


Priority date (day/month/year) 

19 January 1999 (19.01.99) 


Applicant 

UBE INDUSTRIES, LTD. et al 



1. Notice is hereby given that the International Bureau has communicated, as provided in Article 20, the international application 
to the following designated Offices on the date indicated above as the date of mailing of this Notice: 

JP,US 



In accordance with Rule 47.1 (c), third sentence, those Offices will accept the present Notice as conclusive evidence that 
the communication of the international application has duly taken place on the date of mailing indicated above and no copy 
of the international application is required to be furnished by the applicant to the designated Office(s). 

2. The following designated Offices have waived the requirement for such a communication at this time: 
CA 



The communication will be made to those Offices only upon their request. Furthermore, those Offices do not require the 
. applicant to furnish a copy of the international application (Rule 49.1 (a-bis)). 

3.* Enclosed with this Notice is a copy of the international application as published by the International Bureau on 
27 July 2000 (27.07.00) under No. WO 00/43153 



REMINDER REGARDING CHAPTER II (Article 31(2)(a) and Rule 54.2) 

If the applicant wishes to postpone entry into the national phase until 30 months (or later in some Offices) from the priority 
date, a demand for international preliminary examination must be filed with the competent International Preliminary 
Examining Authority before the expiration of 19 months from the priority date. 

It is the applicant's sole responsibility to monitor the 1 9-month time limit. 

Note that only an applicant who is a national or resident of a PCT Contracting State which is bound by Chapter II has the 
right to file a demand for international preliminary examination. 



REMINDER REGARDING ENTRY INTO THE NATIONAL PHASE (Article 22 or 39(1)) 

If the applicant wishes to proceed with the international application in the national phase, he must, within 20 months 
or 30 months, or later in some Offices, perform the acts referred to therein before each designated or elected Office. 

For further important information on the time limits and acts to be performed for entering the national phase, see the 
Annex to Form PCT/IB/301 (Notification of Receipt of Record Copy) and Volume II of the PCT Applicant's Guide. 
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